Abstract -Body size strongly influences the type and strength of species interactions. Animals with complex life cycles, such as dragonflies, usually go through different stages that include a variation in body size and may involve shifts in their trophic position in the food web. This investigation analyzes the position of the dragonfly Rhionaeschna variegata, in the food web according to its body size, in Andean wetland communities of Northwestern Patagonia (Argentina). The phenology of R. variegata larvae and their potential intraguild predators were studied in wetlands with different hydroperiods. Under controlled experimental conditions, feeding trials were performed to assess the effect of R. variegata on the survivorship of different types of prey. The effects of cannibalism and intraguild predation (IGP) on the survivorship of the small larvae of R. variegata were investigated with and without alternative prey as well as different sympatric predators. The phenology of R. variegata and intraguild predators differed among wetlands. The feeding trials showed that R. variegata has a significant effect on the survivorship of invertebrate and vertebrate prey. Cannibalism increased with body size in odonate larvae. The survivorship of small-and medium-sized larvae was mainly affected by the presence of larger predators such as belosmatids. The field and experimental data show that the effect of IGP and cannibalism is affected by the cohort dynamics of R. variegata. Body size in R. variegata determines the strength of its interaction with other components of the community.
Introduction
Relative body size, often identified as a major determinant of the food web structure, is a primary factor influencing the direction of interactions among species (Warren and Lawton, 1987; Cohen et al., 1993; Memmott et al., 2000; Urban, 2007) . Size-related constraints on feeding can influence the resource partitioning and trophic status within food webs. Because the trophic status generally increases with body size, species may change their status during their development. This is common in animals with complex life cycles, such as aquatic insects and amphibians that are common components of temporary freshwater environments. During their life cycle, wetland species may experience predation at different stages (eggs, larvae and juveniles) and also may change their diet and feeding habitat (Wilbur, 1984; Vonesh, 2003) . In some cases, both cannibalism by large conspecifics and predation by other species of the same guild (intraguild predation (IGP)) have been frequently observed. A guild is defined as a group of species that exploit the same class of environmental resources in a similar way (Simberloff and Dayan, 1991) . For example, in this study, aquatic insect predators in Andean wetland communities form the same guild because they feed on the same prey resources: mosquito larvae, zooplankters and tadpoles.
IGP is a common biotic interaction that combines predation and competition, because both species are usually included in the same trophic guild, sharing prey resources and preying upon one another. Many researchers have highlighted the importance of IGP in natural communities (e.g., Arim and Marquet, 2004) . Cannibalism, a particular case of IGP that occurs when intraspecific competitors eat each other, is frequently reported within populations of species that interact as intraguild predators (Wissinger et al., 1996) . Both interactions are common in guilds of omnivorous predators *Corresponding author: fjara77@hotmail.com (sensu, Pimm, 1978) in which larger species or conspecifics prey on smaller species or smaller conspecifics. IGP is widespread in freshwater ecosystems and has been observed among odonates, beetle larvae, water bugs, fish and amphibians (Heyer et al., 1975; Johansson and Crowley, 2008) . Relative body size and degree of trophic specialization are two important factors influencing the frequency and direction of IGP (Ilmonen and Suhonen, 2006) . Cannibalism has been considered as an important source of larval mortality in odonates (Benke and Benke, 1975; Merrill and Johnson, 1984; van Buskirk, 1989 van Buskirk, , 1992 Wissinger, 1989) . Most studies on IGP and cannibalism oversimplify the interaction within the food web by excluding the effect of alternative prey that may actually modify the outcome of the interaction (Holt and Huxel, 2007) .
The Andean forest wetlands in Northwestern Patagonia (Argentina) are particularly interesting due to their diversity and endemism (Perotti et al., 2005) . The food webs of autumnal and vernal wetlands may be complex depending on the hydroperiod (Jara et al., 2013) . In these fishless communities, top predation is exerted by insects, such as odonates, aquatic beetles and water bugs. Most of these predatory insects feed on the same food resources: zooplankton, herbivorous and omnivorous macroinvertebrates and anuran tadpoles (Jara et al., 2012 (Jara et al., , 2013 .
In predatory insects such as dragonflies, cannibalism and IGP have been observed in several investigations (Hasse, 1978; van Buskirk, 1989 van Buskirk, , 1992 Johansson, 1991a Johansson, , 1991b Johansson, , 1993 Wissinger, 1992; Wissinger and McGrady, 1993; Suutari et al., 2004; Ilmonen and Suhonen, 2006; Bo et al., 2011) . Dragonflies may be bivoltine, multivoltine or partivoltine, thereby experiencing usually the cooccurrence of different developmental stages. In this scenario, cannibalism generally occurs among larvae of dissimilar size or belonging to different cohorts (Benke, 1978; Polis et al., 1989; Corbet, 1999) . The larvae feeding on a wide range of prey sizes, mainly on benthic organisms, may also feed on pelagic organisms influencing their survivorship (Burks et al., 2001) . In dragonflies, predation rate and prey access increase with body size; therefore, larger larvae can even consume fish and tadpoles (Jara, 2008) .
In Patagonia, five species of Rhionaeschna (Odonata: Anisoptera) dragonflies have been recorded so far (Muzo´n and von Ellenrieder, 1999; von Ellenrieder, 2001) . Rhionaeschna variegata (Fabricius, 1775) (Aeshnidae) is the southernmost dragonfly species, being the most common odonate in Patagonia (Muzo´n, 1995 (Muzo´n, , 2009 ). This species is a common weed-dweller which inhabits a wide range of wetlands, including temporary ponds, shallow lakes and backwaters of rivers and streams (Muzo´n, 1995 (Muzo´n, , 1997 author's personal observation) . The larval development of R. variegata may be univoltine or bivoltine, and may occur through 10-12 instars (Muzo´n J., personal communication) . The population of R. variegata seems to have no seasonal synchronization. In some cases, the adults reproduce in early autumn and then larvae of different stages and sizes can be found cooccurring (Muzo´n, 1995;  author's personal observation). R. variegata larvae prey on different species of zooplankters, mosquito larvae and tadpoles (Jara and Perotti, 2006 , 2009 . The natural overlap of larval stages and sizes observed normally in temporal and permanent wetlands suggest that this system is amenable to study the role of R. variegata larvae as predators and prey. To investigate this subject, the phenology of odonate larvae and the cooccurrence of sympatric predators were studied in three wetlands with different hydroperiods. Under experimental conditions, the effect of R. variegata larvae on common prey communities was analyzed in relation with its body size. To study cannibalism and IGP, two experiments were carried out. The first experiment aimed to evaluate the effect of Rhionaeschna size as a variable influencing its potential for cannibalism, in the presence or absence of alternative prey; whereas the second experiment is aimed to study the incidence of IGP on the co-occurrence of Rhionaeschna and other predatory insects varying alternative prey availability.
Methods

Field study
Three wetlands, Laguna Fantasma and Llao-Llao marsh (both eutrophic and temporary), and a large backwater area in the Gutie´rrez stream (oligotrophic and permanent) were selected to study the phenology of R. variegata and sympatric predators. These wetlands are located in the western suburbs of San Carlos de Bariloche city (Patagonia, Argentina) inside the Nahuel Huapi National Park (Fig. 1) . The Llao-Llao and Gutie´rrez stream were sampled 2-3 times per month, from August 2012 to January 2013. In Laguna Fantasma, the sampling was performed biweekly during 2010 and 2011. In this site, the sample collection was prolonged during 2012; however, R. variegata did not occur during this hydroperiod.
Laguna Fantasma has a well-developed littoral area with vegetation and undergoes huge fluctuations in area and volume along the season, occasionally filled with water all year round. The Llao-Llao marsh is covered with vegetation and usually has prolonged hydroperiods, for two or more years without drying up. Finally, the Gutie´rrez backwater area is a permanent pool crossed by the Gutie´rrez stream with high fluctuations in its water level.
The dip-netting (hand net 36 r 25 cm; 50 mm mesh) sampling technique was used to collect R. variegata larvae and other macroinvertebrates. Sampling was carried out in the vegetated areas during the daytime, because preliminary monitoring (Jara and Perotti, 2010; Jara et al., 2013) showed that most of the invertebrate species tend to concentrate in these areas during the daytime. The number of sweeps was determined according to the area of each pond. Each horizontal net sweeping was done along 2 m in the littoral zone, integrating the water column.
The samples collected were poured into a white plastic tray and examined to estimate the frequency of individuals of the different species, under direct microscope or naked eye, as required. All captured individuals were photographed in the field using a digital camera. These photographs were later used in the laboratory to estimate the body length of each predator, using the free software ImageJ.
Laboratory study
Three series of laboratory experiments were performed. The first experimental series was designed to evaluate the predation of Rhionaeschna of different body sizes using mosquito larvae (Culex sp.), amphipods (Hyalella patagonica), copepods (Parabroteas sarsi), cladocerans (Daphnia conmutata) and tadpoles (Pleurodema thaul) as prey, separately. The second experimental series aimed to assess predation by conspecifics (cannibalism) of R. variegata. The third experimental series was intended to assess the incidence of IGP on the survivorship of Rhionaeschna using the predatory insects Rhantus antarcticus (Coleoptera: Dityscidae), Notonecta vereertbruggheni (Heteroptera: Notonectidae) and Belostoma bifoveolatum (Heteroptera: Belostomatidae). The two latter experiments were performed proving differential availability of alternative prey (with and without alternative prey).
The following general conditions apply to all the experiments. All predatory insects and prey items were collected using a sweep net, from ponds near to the Photobiology Laboratory (41x7k43.53kkS, 71x25k12.95kkW). Insects were placed into individual plastic containers (250 mL) filled with filtered (50 mm) pond water and fed ad libitum with an assortment of prey (e.g., mosquito larvae, Daphnia sp.). This setup was maintained for 1-3 days in an environmental chamber, at 18 xC and under a 12 h light: 12 h dark photoperiod (spring conditions). All predators were starved 24 h prior to feeding trials.
Tadpoles of P. thaul (body length ¡ 1 SE, 12.7¡ 0.33 mm), the cladoceran Daphnia commutata (2.20¡ 0.25 mm), the copepod P. sarsi (4.87¡ 0.08 mm), Culex sp. larvae (5.83 ¡ 0.14 mm) and the amphipod H. patagonica (9.01 ¡ 0.6 mm) were used as prey. These species are the most common and abundant invertebrates in Patagonian wetlands and although they show seasonal variation in their relative abundances, they co-occur from September to December in the three wetlands studied (Perren, 2008; Garcı´a, 2010; Jara et al., 2012) . The copepod P. sarsi and the cladoceran D. commutata were maintained in 5 L buckets filled with pond water providing natural prey and the flagellate alga Chlamydomonas reinhardtii from laboratory cultures. Tadpoles of the frog P. thaul and amphipods were incubated in 15 L flat plastic containers, filled with pond water and fed with In order to standardize prey biomass, six tadpoles or amphipods, and 12 zooplankters or mosquito larvae were offered to four size classes of R. variegata larvae, small (4.3-5.5 mm), medium (11.2-13.1 mm), large (23.7-26.5 mm) and extra-large (34.1-36.2 mm). A total of 100 experimental units were set up: five replicates for each of the five prey species exposed separately to each of the four Rhionaeschna size classes. Each replicate was set up in a 750 mL plastic bowl filled with filtered pond water. Prey was put into the containers 24 h previous to the addition of the predators. The trials were set up inside an environmental chamber set at 18 xC; light was supplied by two fluorescent lamps (Phillips daylight, TLT 40W/54RS). A cylindrical wooden rod was placed in each container to serve as a perch for the predator. After incubation of 2 h, the number of prey remaining alive was recorded in each replicate. The exposure period was established following preliminary experiments and corresponding to a reduction of 50% of the prey.
Experiment 2: cannibalism in R. variegata larvae and the influence of alternative prey
In this experimental series, the proportion of small larvae preyed by conspecifics of different sizes was measured to estimate the importance of cannibalism in R. variegata. Three body size classes of the odonate larvae were used: small (4.3-5.5 mm), medium (11.2-13.1 mm) and large (23.7-26.5 mm). Plastic bowls (15 cm diameter) were filled with filtered pond water with a portion of stem (10 cm) of Myriophyllum quitense and served as experimental containers. Six small-or medium-sized larvae as prey and one medium-or large-sized larvae of Rhionaeschna as predator were added to each of the experimental units (Table 1) . Also, to evaluate the effect of alternative prey on cannibalism, a treatment including 12 mosquito larvae (mean size 5.83 ¡ 0.14 mm) were placed together with six Rhionaeschna prey and one Rhionaeschna predator (medium-or large-sized larvae) ( Table 1) . After an incubation of 2 h, the number of prey remaining alive was recorded in each experimental unit.
Experiment 3: effect of IGP by predatory insects on R. variegata larvae In order to study the effect of potential incidence of IGP on the survivorship of Rhionaeschna larvae, three predatory insects that co-occur with this odonate (Jara et al., 2013) and having different body sizes were selected: N. vereertbruggheni (Heteroptera: Notonectidae; instar IV) (9.1¡ 0.5 mm), B. bifoveolatum (Heteroptera: Belostomatidae; adult) (24.54 ¡ 0.89 mm) and R. antarcticus (Coleoptera: Dityscidae) (19.9¡ 1.78 mm).
These predators were collected from the Llao-Llao marsh between December 2012 and January 2013. The experiment was a 3r 2r 2 factorial with five replicates summarizing a total of 60 experimental units: three different intraguild predators (Notonecta, Belostoma and Rhantus), two Rhionaeschna body sizes (small and medium larvae) and two levels of alternative prey (with and without mosquito larvae) ( Table 1 ). Six small-or medium-sized larvae as prey and one insect predator of each of the three different species were added to each of the experimental units (Table 1) . A treatment including 12 mosquito larvae (mean size 5.83 ¡ 0.14 mm) placed together with six Rhionaeschna prey and one of each of the three species of predatory insects was set up in order to evaluate the effect of alternative prey on IGP (Table 1) . After an incubation of 2 h, the number of prey remaining alive was recorded in each experimental unit.
Statistical analysis
Body sizes of Rhionaeschna and each of the predatory insects co-occurring in each of the three wetlands (Notonecta, Belostoma, Cyanallagma, Erythrodiplax and Rhantus) were compared by means of t-tests. The effect of Rhionaeschna size (small, medium, large and extra-large larvae) on the proportion of survivorship of different prey (Daphnia, Parabroteas, Culex and Hyalella and 
Feeding trials
L, large Rhionaeschna larvae; M, medium-sized Rhionaeschna larvae and S, small-sized Rhionaeschna larvae.
F. G. Jara: Ann. Limnol. -Int. J. Lim. 50 (2014) 173-184 Pleurodema tadpoles) (arcsine transformed) was analyzed using a two-way analysis of variance (ANOVA). The results from the cannibalism experiment were analyzed with Mann-Whitney U-tests, comparing the proportion of R. variegata larvae predated between control (in the presence of mosquito larvae) and treatments (in the absence of mosquito larvae). The results of the experiment for IGP by heterospecific predators on odonate larvae were analyzed with a three-way ANOVA (independent variables: predator species, R. variegata body size and presence of alternative prey), followed by Tukey's honest significant difference (HSD) post hoc tests. Analyses were carried out with SigmaStat 9.1.
Results
Field study
The body size of R. variegata larvae ranged from 3 to 40 mm in the wetlands surveyed. The emergence of this species began in late October (spring) and continued throughout early summer in the three wetlands; however, the phenology of Rhionaeschna varied among sites (Figs. 2(A) and (B) ). In the Llao-Llao marsh, Rhionaeschna showed an older cohort in August (Fig. 2(A) ) with comparatively larger individuals than other co-occurring predatory insects (Fig. 3) . During September and October, new predators including Belostoma colonized the marsh. At this time, the body size of Belostoma did not differ significantly from that of Rhionaeschna (Fig. 3 , t-test P > 0.05 for all comparisons). During November, an important emergence of Rhionaeschna larvae was detected, thereby setting the starting point of a new reproductive season of the species in the marsh. In early summer, Rhionaeschna larvae were significantly smaller than those of the other co-occurring predators (Fig. 3 , t-test P < 0.05). This summer cohort of Rhionaeschna failed because the wetland dried up in January 2013. In comparison with this wetland, the Gutie´rrez stream showed Rhionaeschna individuals of different cohorts and thus different sizes co-occurring particularly in the littoral vegetation (Fig. 4) . In this permanent wetland, the assemblage of predatory insects showed differences in species composition and their phenology. Additionally, all prey species were present year round in the Gutie´rrez stream (Figs. 2 and 4) , whereas, in the two temporary wetlands, predatory insects colonized seasonally (Fig. 2) . In each sampling occasion in Gutierrez stream, the body size of Rhionaeschna differed with that of each accompanying intraguild predators (t-test< 0.05 in all cases) (Fig. 4) .
The phenology of Rhionaeschna in Laguna Fantasma varied between years ( Fig. 2(B) ). In 2010, the older cohort of R. variegata was found in August occurring with Cyanallagma interruptum until November when all larvae emerged. In 2011, a spring cohort of Rhionaeschna developed later, from November to January. Between 2010 and 2011, the composition of the predator assemblage in the pond changed, being C. interruptum and B. bifoveolatum recorded only during 2010 (Fig. 2(B) ).
Laboratory study
Experiment 1: effect of R. variegata body size on the survivorship of different prey
The survivorship of all prey species assayed was significantly affected by the presence of R. variegata larvae (Fig. 5) . Body size of the Rhionaeschna affected significantly the survivorship of prey (F = 25.16, P < 0.001). The survivorship to Rhionaeschna predation was significantly different among different prey types and also the interaction between the prey type and Rhionaeschna size resulted significant (F = 1.97, P = 0.046). In particular, the extralarge Rhionaeschna larvae consumed similarly all the different prey offered in the trials (F = 1.16, P = 0.35), whereas the large size larvae had a greater impact on the survivorship of Daphnia, Culex sp. and Hyalella compared to its impact on tadpoles of Pleurodema and on the copepod Parabroteas (F= 16.03, P < 0.001; t-test, P< 0.05 for the comparison between Daphnia, Culex sp. and Hyalella versus the other two species). The medium and small sizes of Rhionaeschna impacted significantly on the survivorship of Daphnia and Culex sp. larvae as compared to the remaining prey species (F = 35.78, P< 0.001; t-test P < 0.05 and F = 14.17, P < 0.001; t-test P< 0.05, respectively). Summarizing, large and extralarge Rhionaeschna larvae have a higher effect than the two smaller body sizes (F= 16.78, P < 0.001; t-test P< 0.001).
The experiment designed to study intraspecific predation showed that large Rhionaeschna larvae consumed F. G. Jara: Ann. Limnol. -Int. J. Lim. 50 (2014) 173-184 similarly small-and medium-sized Rhionaeschna larvae in the treatments with and without alternative prey (Mann-Whitney U-test, P > 0.05 for all three comparisons, Fig. 6 ). Then, the data from these treatments were pooled and analyzed using one-way ANOVA on ranks. The results obtained evidenced that large larvae of Rhionaeschna consumed smaller than the medium-sized conspecifics (H 3 = 6.84, P = 0.03; q= 3.43, P< 0.05).
Experiment 3: effect of IGP by predatory insects on R. variegata larvae A three-way ANOVA was performed to examine the effects of intraguild predators, Rhionaeschna body size, the presence of alternative prey and their interactive effects (Table 2 ). Both the intraguild predator and the presence of alternative prey influenced the survivorship of Rhionaeschna larvae. Among the intraguild predators analyzed, Belostoma preyed substantially smaller and medium-sized Rhionaeschna larvae than the other two predators, Rhantus and Notonecta (P < 0.05 for both comparisons; Fig. 7 ). When Notonecta was used as intraguild predator, the presence of mosquito larvae as alternative prey reduced the consumption of Rhionaeschna larvae (P < 0.05). In addition, Notonecta consumed smaller-sized Rhionaeschna larvae than medium-sized ones (Table 2 ; P< 0.05; Fig. 7) . The effect of the other predatory insects on Rhionaeschna did not differ regardless of the availability of alternative prey (P > 0.05).
Discussion
Phenology of R. variegata larvae and intraguild predators
The seasonal variation in community composition in the three wetlands studied evidenced particular colonization processes by different species. The results obtained here show a wide variation in the co-occurrence F. G. Jara: Ann. Limnol. -Int. J. Lim. 50 (2014) [173] [174] [175] [176] [177] [178] [179] [180] [181] [182] [183] [184] of nymphs of R. variegata and other predatory species. This variation includes the size-specific interactions with different insect predators. The largest predators in the Llao-Llao marsh between August and October 2012 were the overwintering Rhionaeschna larvae. Therefore, in this system cannibalism appears to be prevented by the synchronic development of Rhionaeschna which is reflected by the occurrence of individuals within of a singlesized cohort. In addition, the fact that Rhionaeschna is the largest predatory insect reduces the potential for IGP in the LLao-Llao marsh. Later in the hydroperiod, during December, the development of a new cohort of Rhionaeschna, smaller than co-occurring predators, may likely enhance predation by larger conspecifics as well as by other predatory insects in this system.
The phenology of Rhionaeschna and its predators varied spatially (i.e., among wetlands) and also inter annually within the same wetland, as observed particularly in Laguna Fantasma. Consequently, the magnitude of cannibalism and IGP by other insects may show significant inter annual variation. Variation in the timing of exposure to predation, such as observed in Rhionaeschna, may be common in natural successions (Alford, 1989 ). Yet, its potential effects have been poorly analyzed in competition and predation studies. The population of Rhionaeschna from the Gutie´rrez stream may be subjected to more even predation risk along the year, whereas the populations of the Llao-Llao marsh and Laguna Fantasma may be exposed to fluctuating predation risks along the hydroperiod.
Predation by R. variegata on prey community and the effect of body size on the survival of prey
The effect of R. variegata on the survival of different co-occurring prey is size-dependent, as revealed by the feeding experiments in which larger Rhionaeschna consumed up to three times more prey than the smallest. Developmental changes in morphological features of Rhionaeschna larvae related to prey detection and capture, such as the size and shape of the mask and the head width, may explain the greater predation rates shown by larger larvae of Rhionaeschna (Westfall and May, 1996; Burks et al., 2001) .
Odonates occupy an intermediate position in benthic food webs, being both predator and prey (Johnson et al., 1995) . Rhionaeschna larvae can be found at different depths perching on vegetation in areas where both pelagic and benthic prey may be available. Preys used in the present experiments can be found in both pelagic and benthic habitats. Tadpoles and amphipods are more frequent in the benthic compartment while zooplankton species and mosquito larvae dwell in the water column. Although benthic predators such as dragonflies are considered to have a major impact on benthic organisms, some authors Fig. 5 . Survivorship of five prey types (mean ¡ SE) exposed to four size classes of R. variegata. S, small larvae; M, medium larvae; L, large larvae; EL, extra-large larvae.
F. G. Jara: Ann. Limnol. -Int. J. Lim. 50 (2014) 173-184 180 have shown that odonate larvae can have a considerable impact on the survivorship of pelagic prey such as cladocerans (i.e., Burks et al., 2001) . Here, Rhionaeschna larvae were found to exert a major impact on small pelagic species. Contrastingly, larger benthic prey, such as tadpoles and amphipods, were consumed at a lesser extent which may alternatively imply that they pose a greater capture and manipulation effort for the predator and/or alternatively that they provide faster satiation. In fact, when large Rhionaeschna larvae fed to satiation were incubated with prey, no capture attempts were observed.
The extra-large larvae of Rhionaeschna preyed heavily on all prey species offered. The medium and large sizes of Rhionaeschna preyed mainly upon mosquito larvae and cladocerans, and secondarily copepods and tadpoles. Copepods are faster swimmers than cladocerans and also are comparatively more evasive. Tadpoles are the largest prey items found in local ponds and they have been observed to react rapidly to Rhionaeschna presence, reducing abruptly their activity (Jara and Perotti, 2010) . Some authors have found that dragonflies had little effect on zooplankton assemblages, but a major effect on mosquito larvae and tadpoles (van Buskirk, 1988; Table 2 . Results of the three-way ANOVA performed to study the main and interactiveeffects of intraguild predators (Notonecta, Belostoma and Rhantus), alternative prey (mosquito larvae) on the survivorship of small-and medium-sized larvae of R. variegata. 
(C) Fig. 6 . Proportion of R. variegata larvae (mean ¡ SE) cannibalized by large and medium size conspecifics in the presence and absence of mosquito larvae as alternative prey.
(A) Large Rhionaeschna as predator of small conespecifics with and without alternative prey; (B) medium size Rhionaeschna as predator of small conespecifics with and without alternative prey and (C) large Rhionaeschna as predator of medium size conespecifics with and without alternative prey. F. G. Jara: Ann. Limnol. -Int. J. Lim. 50 (2014) 173-184 181 Fincke et al., 1997; Stav et al., 1999) . We suspect that in the wetlands studied other predatory insects such as notonectids may have a higher impact on zooplankton than dragonflies (Jara et al., 2012) . As it has been observed by other authors, the strength of the predator-prey interaction in aquatic insects is sizedependent (Bo et al., 2007; McCoy et al., 2011; Klecka et al., 2013) . In this study, medium-and large-sized Rhionaeschna consumed a larger proportion of the prey offered as compared to small larvae. As most odonate species, Rhionaeschna larvae can swallow a wide range of prey sizes, even organisms larger than themselves. They can consume their prey either in discrete portions or as a whole by manipulating them with the mandibles. Small size odonate larvae usually consume small prey because they have difficulties handling and capturing larger prey (Henrikson, 1990) .
Cannibalism rate and differences in body size
Cannibalism, which appears as an important source of mortality for R. variegata larvae in the laboratory experiment, may exert some pressure on the population dynamics by shaping the size structure in natural environments were different size cohorts co-occur. Although in my laboratory experiments, the prey density was different among alternative prey treatments, the rate of cannibalism on small R. variegata larvae measured was remarkably similar. Nevertheless, future experimental work should take into account the effect of prey density on the rate of cannibalism in R. variegata and other dragonfly species.
van Buskirk (1989) reported that populations of dragonflies that inhabit fishless temporary ponds are probably regulated by cannibalism. Although cannibalism depends on larval density, only small larvae are likely to suffer the highest predation levels by larger conspecifics (van Buskirk, 1989 (van Buskirk, , 1993 . Recently, Crumrine (2010) found that cannibalism in the larvae of Anax imperator depends on the temperature regime and suggested that cannibalism may be most common when water temperatures are warm. In this study, predation of the R. variegata larvae by large conspecifics could be important at sites and times with high densities of co-occurring size cohorts, as may be the case of permanent wetlands such as the Gutie´rrez stream. The effects of temperature on cannibalism of Patagonian dragonflies are not known. However, the temperature in the studied wetlands varies widely along the season, with stable and freezing temperatures in autumn and fluctuating warmer temperatures in late spring and summer. It is worth mentioning that during spring and summer large differences between day and night temperatures are usual in all wetlands, particularly in the shallower, lentic ones. Thus, if the pattern observed by Crumrine (2010) could be applied to the R. variegata larvae, it may be plausible to propose that cannibalism occurs more frequently during late spring and summer. Even though odonate larvae are general predators, and that cannibalism in this group is opportunistic, intraspecific predation would tend to overall reduce intraspecific competition and size differences in the population.
IGP and body size of interacting species
When R. variegata and mosquito larvae were offered together to intraguild predators, the mortality of R. variegata was similar. This suggests that the presence of alternative prey did not influence the strength of IGP, at least under the laboratory conditions applied. In natural habitats, the incidence of IGP could be determined by factors other than prey availability. In a previous study documenting interference effects among dragonfly larvae, Crowley et al. (1987) found that the presence of large Tetragoneuria reduced the movement and capture rate of the smaller conspecifics. Other studies describing interference effects in odonates have focused on damselflies and their behavioral response to the presence of dragonflies or fish (Heads, 1985 (Heads, , 1986 . In this study, interference may occur, perhaps by the presence of large R. variegata and other intraguild predators influence the behavior of small odonate larvae. Decreased movement is the most common response in odonate larvae, although this does not always have a demonstrable cost in terms of feeding rates (Chowdhury and Corbet, 1988; Anholt, 1990; McPeek, 1990a McPeek, , 1990b Johansson, 1991a Johansson, , 1991b .
The experimental results showed that the sizes of the intraguild predators are directly related to the risk imposed on Rhionaeschna. For example, small odonate larvae experienced higher mortality due to large sympatric predatory insects such as Belostoma. Notonecta and Rhantus larvae are smaller predators that have little effect on the survival of small-and medium-sized Rhionaeschna larvae. Belostoma are been usually observed in very shallow areas (< 10 cm) with high concentration of organic matter. Belostomatids are considered sit-and-wait predators, associated with emergent vegetation (Babbitt and Jordan, 1996) . Individuals of B. bifoveolatum were captured in shallow places of the wetlands studied, at a depth between 5 and 30 cm. Rhionaeschna larvae are more abundant in deeper parts of the wetland (40-90 cm of depth) associated with rushes, and alternating quiet perching periods with active periods dwelling on the vegetation or in the bottom. This differential habitat use could reduce the encounter between Belostoma and small Rhionaeschna larvae and therefore its predatory impact. Nevertheless, further studies are needed to confirm this inference.
The wide variation in size along the ontogeny of R. variegata, the phenology patterns observed in the field and the experimental results indicate that this predator may shift its position in the trophic food web. Large dragonfly larvae impact on different prey species, including invertebrates and vertebrates. In contrast, small larvae experience different levels of cannibalism by large conspecifics and IGP by co-occurring predatory insects. Both, cannibalism and IGP are size-dependent and appear to be regulated by different mechanisms such as the timing and particular phenology of prey and predator. These two factors are closely associated to the hydroperiod; permanent habitats allow establishment of several cohorts of larvae differing in age and size. In this condition, the smaller individuals may experience cannibalism by larger conspecifics. Additionally, permanent wetlands can be colonized by many different predatory species that may consume small odonate larvae. Wetlands undergoing a dry season may allow the synchronic development of R. variegata larvae. In such population structure, slight differences in size among individuals and lower to negligible impact cannibalism can be expected.
